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Antiperspirants 



This invention relates to antiperspirant com- 
positions. . ^ 
For inhibiting perspiration, the application to 
the sicin of many different antiperspirant active 
compounds has been described in the litera- 5 
ture. However, those compounds most widely 
used in commercial products at the present time 
are basic aluminium halides, especially alu- 
minium chlorhydrate. which has an AI/CI molar 
ratio of about 2. These active compounds are ,0 
applied to the skin from a variety of applicator 
types including aerosol sprays, pump sprays, 
squeeze packs, roil-ons and stick applicators. 
Thus aluminium chlorhydrate, for example. Is 
employed as the active ingredient of various 75 
liquid, cream, stick or dry powder anti- 
perspirant compositions. However, in spite of 
the popularity of aluminium chlorhydrate the 
presently available products are capable of pro- 
ducing only limited reduction in perspiration. 20 

In our DE— A— 27 00 711, referred to 
hereinafter as the first application, there is 
described an improved antiperspirant active 
compound which comprises a basic aluminium 
chloride, bromide, iodide and nitrate having an 25 
aluminium to chloride, bromide, lo;jide or nitrate 
molar ratio of from 6.5 to 1.3:1, and which 
compound forms in water a solution containing 
polymeric species of a size greater than 100 
Angstroms within which species there Is con- 30 
tained at least 2% by weight of the total alu- 
minium. Since in aqueous solutions of the basic 
aluminium compounds the halide or nitrate is In 
ionic form the polymeric species present are 
hydroxyaluminlum species. The antiperspirant 3S 
active compound may be employed in the form 
of an aqueous solution or the solution may be 
spray dried to give a hydrated compound of the 
empirical formula: 

Al2(0H)8.p(.-nH20 

where X is CI, Br, I or NO3, a is from about 0.3 to 
1 .5 and n is from about 0.3 to 8. 

As described in said first application, these 
special forms of basic aluminium compounds 
which in aqueous solution contain polymeric 
species having a size greater than 100 
Angstroms within which at least 2% by weight 
of the total aluminium Is contained, may be so 
prepared by heating aqueous solutions of basic 
aluminium compounds at elevated tempera- 
ture. The production of the desired species 
depends on the appropriate choice of the reac- 
tion conditions which are interrelated. It is S5 
prefen-ed to use temperatures of from 80® C to 
140°C. The period of heating may be shorter as 
higher temperatures are used, ranging for 
example from 0.5 hour to 30 days. Of import- 
ance is the concentration of the basic alu- 
minium compound starting material. The rate of 
production of the higher polymeric species of 



the basic aluminium compound decreases as 
the concentration of the solution is increased 
and at the above temperatures the concentra- 
tion should be no more than about 35% by 
weight. 

In our DE — A — 28 18 321, referred to herein 
as the second application, we have described an 
improvement in aqueous solutions of the anti- 
perspirant agents of the first application. This 
improvement consisted in the inclusion In the 
solution of a neutral amino acid, by which was 
meant an amino acid containing an equal 
number of unneutralised amino and acidic 
groups. By the Inclusion of the amino acid 
reduction of solution viscosity is effected and 
gelling inhibited, particulariy of aqueous 
alcoholic solutions. 

We have now found that these advantages 
can also be obtained through the Inclusion of 
urea in the solution. 

Before continuing with a description of the 
present Invention, we would explain that it is 
not novel per se to include urea in a 
composition comprising an aluminium anti- 
perspirant compound. Three patent specifica- 
tions mentioned In the search report which 
disclose the Inclusion of urea in a composition 
comprising an aluminium antiperspirant com- 
position are referred to below. 

In US — A— 2 814 584 there is described an 
antiperspirant composition comprising in com- 
bination an aqueous solution of a zirconium or 
hafnium salt of a strong monobasic mineral 
acid, a basic aluminium compound and urea. 
The basic aluminium compound and the urea 
act as buffering agents to bring the pH of the 
solution of the zirconium or hafnium salt to a 
value which renders it safe for antiperspirant 
usage. The urea is present in an amount of 5 to 
50% by weight of the composition on an 
anhydrous basis and sufficient to prevent gell- 
ing of the composition. 

In ys — A — 3 2 1 1 620 there is described a 
composition comprising neomycin, a nitrogen- 
containing organic compound which normally 
tends to inactivate neomycin upon ageing in an 
aqueous medium at elevated temperatures and 
a soluble aluminium compound in an amount to 
inhibit such Inactlvation. The composition can 
also include from 0.1 to 5% by weight of urea to 
reduce corrosion or discolouration upon the 
Ironing of clothing fabric due to the application 
of an aluminium astringent compound. 

In PR — — 2 303 527 there is described a 
method of making an antiperspirant composi- 
tion in powder from which comprises spray dry- 
ing an aqueous solution of a mixture of urea, 
aluminium chloride and aluminium chlor- 
hydrate. Inclusion of the urea reduces skin irrita- 
tion caused by the aluminium compounds. 

According to the present Invention therefore 
there Is provided an antiperspirant composition 
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comprising an aqueous solution of a basic alu- 
minium chloride, bromide, Iodide or nitrate 
having an aluminium to chloride, bromide. 
Iodide or nitrate molar ratio of from 6.5 to 1.3:1 
which solution contains polymeric hydroxyalu- 5 
minium species derived from the basic 
halogenide or nitrate of a size j3reater than 1 00 
Angstroms within which there is contained from 
2 to 80% by weight of the total aluminium, and 
which solution also contains urea as a gelation fQ 
inhibitor. 

The amount of the urea included in the 
aqueous solution, which may be an aqueous 
alcoholic solution, of the basic aluminium com- 
pound is preferably such that the aluminium to js 
urea molar ratio Is from 20:1 to 1:10. The 
amount of urea necessary to substantially 
Inhibit gelation will depend on the concentra- 
tion of the basic aluminium compound In the 
solution and on the amount of any alcohol 20 
present, the higher concentrations of the basic 
aluminium compound and/or alcohol requiring 
the use of greater amounts of urea. 

The basic aluminium compound preferably 
has an aluminium to chloride, bromide, iodide or 26 
nitrate molar ratio of from 4 to 1 .3:1 , more par- 
ticularly to 2.5 to 1.6:1. 

The weight of the aluminium in the species 
having an effective diameter above 100 Ang- 
stroms is preferably from 5 to 60% of the totaU 30 
aluminium. 

The aqueous 'solution of the active anti- 
perspirant agent comprising the higher poly- 
meric species as defined, may, if desired, be 
evaporated to concentrate the solution or it may 35 
be dried to give a solid hydrated material. As 
with ordinary aluminium chlorhydrate, for 
example, drying conditions which lead to both 
the loss of water of condensation and hydro- 
chloric acid should be avoided as these may 40 
lead to Irreversible degradation of the basic alu- 
minium compound. Any suitable method of 
drying may be used, spray drying being a par- 
ticularly useful method. The spray drying 
method described In US Patent No. 3,887,692 4s 
may be employed. The solid material may be 
ground or milled as required. Drying should be 
effected in such manner as to give a product 
having a water content consistent with the 
following empirical formula: 50 

AI,(0H)e-,X..nH20»(Urea)„, 

where X Is CI, Br, I or NO3, a is from about 0.31 
to 1.5, n is from about 0.3 to 8, preferably 0.3 55 
to 4, and m Indicates the amount of urea and is 
preferably about 0.1 to 20. 

The compositions of the invention may be 
made by dissolving the urea In the solution of 
the basic aluminium compound containing the eo 
polymeric species greater than 100 Angstroms 
prepared as described in the first application 
referred to above. Alternatively the urea may be 
included in a solution made up from the powder 
obtained by drying the solution prepared 65 



according to the said first application referred to 
above. A further method is by dissolving the 
solid, urea-containing antipersplrant com- 
pounds described in the preceding paragraph In 
water or a water-alcohol mixture. 

The compositions of the invention compris- 
ing the basic aluminium compound and urea 
may contain up to 75% by weight of a C, — C3 
aliphatic alcohol. These aqueous alcoholic com- 
positions preferably contain ethanol, propanol, 
Isopropanol or a mixture thereof as the alcohol. 
The basic aluminium compound is desirably pre- 
sent in the aqueous or aqueous alcoholic solu- 
tion in a concentration within the range 1 to 
25% by weight 

The antipersplrant composition of the inven- 
tion may be applied to the skin In various Icnown 
ways. Thus the aqueous solution may be 
applied from a pump spray applicator or from a 
roll-ball applicator. Conventional ingredients 
may be Included in such compositions, for 
example, perfume (usually from 0.1 to 2% by 
weight) or thiclcener (usually 0.1 to 5% by 
weight). 

The following Examples Illustrate the 
invention. Percentages are by wpight 

Examples 1 and 2 

A spray dried antipersplrant powder was 
made according to Example 2 of the first 
application referred to above. Aqueous alcoholic 
solutions of this material and urea were made 
up. They were prepared by mixing ethanol with 
the powder to form a slurry to which was added 
the urea followed by the water. The amounts of 
the ingredients used are Indicated below. 



Example 1 
% 



Example 2 
% 



Antipersplrant 

powder 
Ethanol 
Urea 

Distilled water 



10 
40 
15 
35 



15 
30 
10 
45 



In each case the urea prevented gelation of 
the solution. 

Example 3 

An aqueous solution of the antipersplrant 
material used in Examples 1 and 2 was made by 
dissolving 1 5 parts of urea in 65 parts of water 
after which 20 parts of the antipersplrant 
powder were stirred in. The urea prevented 
gelation of the solution. 

Example 4 

1 20 g of urea were dissolved In 2 kg of the 
treated solution made according to Example 9 
of the first application referred to above. The 
solution was dried In a cocurrent spray drier 
using Inlet and outlet temperatures of 250°C 
and 95^€, respectively. The resulting powder 
had the following empirical formula: 
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Al2(OH)s.iClo.9(H20)o.4(urea),.9 

A further sample of the treated solution to 
which no urea had been added was similariy 
spray dried to give a powder having the 
empirical formula: 

Al2(OH)B.,Clo.fl{H20),.5 

Solutions of these powders in aqueous 
alcohol having the same aluminium concentra- 
tion were prepared from the following 
ingredients: 

% % 



20 — 

— 15 

60 65 

20 20 



10 



ts 



Powder containing urea 
Powder not containing urea 
Water 
Ethanol 

The solutions were prepared by mixing the 
ethanol with the respective powder to form a 
slurry to which was added the water. Stlrnng 
was maintained throughout the process. 

The solution obtained using the powder con- 
taining urea showed no sign of gel formation 
after 1 week whereas the xither solution had 
gelled. 

Claims 

1 . An antiperspirant composition compnstng 
an aqueous solution of basic aluminium 
chloride, bromide, Iodide or nitrate having an 
aluminium to chloride, bromide, Iodide or nitrate 
molar ratio of from 6.5 to 1.3:1 which solution 
contains polymeric hydroxyaluminlum species 
derived from the basic aluminium halogenide or 
nitrate of a size greater than 100 Angstroms 
within which there is contained from 2 to 80% 
by weight of the total aluminium, and which 
solution also contains urea as a gelation 
Inhibitor. . . , , . 

2. An antiperspirant composition as claimed 
in Claim 1 wherein the amount of urea Is such 
that the aluminium to urea molar ratio is from 
20:1 to 1:10. _ . 

3. An antiperspirant composition as claimed 
in Claim 1 or Claim 2 wherein the solution is an 
aqueous alcoholic solution comprising a C, — C3 
aliphatic alcohol In an amount up to 75% by 

weight. , . j 

4. An antiperspirant composition as claimed 
in any of the preceding claims comprising from 
1 to 25% by weight of the basic aluminium 
compound. 

5. A solid antiperspirant composition pro- 
duced by drying the aqueous composition 
claimed in Claim 1 or Claim 2 and having the 
empirical formula: 

AM0H)«.p(,-nH20.(Urea)m 

where X is CI, Br. I or NO3, a Is from 0.31 to 1.5, 
n is from 0.3 to 8, and m indicates the amount 



20 



25 



30 



36 



of urea. 

PatentansprOche 

1 . AntischweiSmittel bestahend aus einer 
wiSrigen L6sung eines basischen Aluminium- 
chlorides, -bromides, -jodides oder -nitrates mit 
einem Aluminium zu Chlorid, bzw. Bromid bzw. 
Jodid bzw. Nitrat MoIarverhSltnIs von 6,5 — 
1,3:1, wobei die Losung polymeres Hydroxy- 
aluminlum enthait abgeleitet von dem basi- 
schen Alumlniumhalogenid oder -nitrat von 
elner GrSRe grdfter als 100 A wonn 2— BO/Ge- 
wlchtsprozent des Gesamtaiuminlums enthalt- 
en sind, und wobel die Losung such Hamstoff 
als Gellerungslnhibitor enthSit. 

2. AntischweiSmittel gemaB Anspruch 1 . In 
welchem die Harnstoffmenge derart ist, daS das 
Aluminium zu Hamstoff Molarverhaltnls 20:1— 
1:10betrigt ^ ^ ^ 

3. AntlschweiSmitter gemaS Anspruch 1 
Oder 2, bel welchem die Losung eine wSBrige 
allcoholische Losung mit einem C^— C3 aliphati- 
schen Alkohol In elner Menge bis zu 75 Ge- 
wlchtsprozent Ist. 

4. AntischweiSmittel gemSB einem der vor- 
gehenden AnsprQche enthaltend 1—25 Ge- 
wlchtsprozent der basischen Aluminiumver- 

blndung. . 

5. Pastes AntischweiSmittel hergestellt durch 
Trocken des wfiSrlgen Mlttels gemSS Anspmch 
1 Oder 2 und mit der emplrischen Formel: 

Ala{OH)e-.X, • nHaO • (Harn3toff)m 

in welcher X CI, Br, J oder NOj bedeutet, a 
0,31—1,5 betrSgt, n 0,3—8 betrSgt und m die 
Menge an Harnstoff anzelgt. 
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Revendlcatlons 

1 Composition antiperspirante comprenant 
une solution aqueuse d'un chlorure, bromure, 
iodure ou nitrate d'aluminium basique ayant un 
rapport molaire de l'a»"fTiinium au chlorure, 
bromure, iodure, ou nitrate allant de 6,5 d 1,3.1, 
solution qui contient une esp^ce d hydroxyalu- 
minlum polym§rlque d6riv6e de l'haiog6nure ou 
nitrate d'aluminium basique dune taille 
sup6rieure d 100 Angstr6nr» dans equal le se 
trouve de 2 S 80% en poids de I'alumimu^^ 
total, solution qui contient 6galement de I ur6e 
comme inhibiteur de gdlificatlon. 

2 Composition antiperspirante salon a 
revendication 1 oCi la quantity d;ur6e est teHe 
que le rapport molaire de I'aluminium d I ur6e 
est de 20:1 a 1:10. 

3. Composition antiperspirante selon a 
revendication 1 ou la revendication 2, ou la 
solution est une solution alcoolique aqueuse 
comprenant un alcool aliphatique en C, d C3 en 
une quantity allant Jusqu'd 75% en poids. 

4. Composition antiperspirante selon I une 
queiconque des revendlcatlons pr6c§dentes. 
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8 



comprenant de 1 d 25% en polds du compos6 
d'alumlnium basique. 

5. Composition antiperspirante solide 
produite en enchant la composition aqueuse 
salon la revendication 1 ou la revendication 2 et s 
ayant la formula brute: 



Al2(0H)e_^Xa • nHaO • {ur6e)m 

oO X repr6sente CI, Br, I ou NO3, a vaut de 0,31 
d 1,5, /7 vaut de 0,3 d 8, et m indique la quan- 
tity d'ur^e. 
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Description 

This invention relates to antiperspirant compo- 
sitions. 

For inhibiting perspiration, the application to 
the skin of many different antiperspirant active 
compounds has been described in the literature. 
However, those compounds most widely used In 
commercial products at the present time are ba- 
sic aluminium halides, especially aluminium 
chlorhydrate, which has an Al/CI molar ratio of 
about 2. These active compounds are applied to 
the skin from a variety of applicator types includ- 
ing aerosol sprays, pump sprays, squeeze packs, 
roll-ons and stick applicators. Thus aluminium 
chlorhydrate, for example, is employed as the ac- 
tive ingredient of various liquid, cream, stick or 
dry powder antiperspirant compositions. Howe- 
ver, in spite of the popularity of aluminium chlor- 
hydrate the presently available products are ca- 
pable of producing only limited reduction in per- 
spiration. 

in our DE-A 2 700 71 1 , referred to hereinafter as 
the first application, there is described an improv- 
ed antiperspirant active compound which com- 
prises a basic aluminium chloride, bromide, io- 
dide and nitrate having an aluminium to chloride, 
bromide, iodide or nitrate molar ratio of from 6.5 
to 1.3:1, and which compound forms in water a 
solution containing polymeric species of a size 
greater than 100 Angstroms within which species 
there is contained at least 2% by weight of the to- 
tal aluminium. Since in aqueous solutions of the 
basic aluminium compounds the halide or nitrate 
is in ionic form the polymeric species present are 
hydroxyaluminium species. The antiperspirant 
active compound may be employed in the form of 
an aqueous solution or the solution may be spray 
dried to give a hydrated compound of the empiri- 
cal formula: 

Al2(OH)8.aXa-nH20 

where X is CI, Br, I or NO3, a is from about 0.3 to 
1 .5 and n is from about 0.3 to 8. 

As described in said first application, these 
special forms of basic aluminium compounds 
which in aqueous solution contain polymeric spe- 
cies having a size greater than 100 Angstroms 
within which at least 2% by weight of the total 
aluminium is contained, may be prepared by heat- 
ing aqueous solutions of basic aluminium com- 
pounds at elevated temperature. The production 
of the desired species depends on the appropri- 
ate choice of the reaction conditions which are 
interrelated. It is preferred to use temperatures of 
from 80"C to IWC, The period of heating may be 
shorter as higher temperatures are used, ranging 
for example from 0.5 hour to 30 days. Of impor- 
tance Is the concentration of the basic aluminium 
compound starting material. The rate of produc- 
tion of the higher polymeric species of the basic 
aluminium compound decreases as the concen- 
tration of the solution is Increased and at the 
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above temperatures the concentration should be 
no more than about 35% by weight. 

In our DE-A 2 818 321 , referred to herein as the 
second application, we have described an Im- 
5 provement in aqueous solutions of the antiper- 
spirant agents of the first application. This impro- 
vement consisted In the Inclusion in the solution 
of a neutra! amino acid, by which was meant an 
amino acid containing an equal number of unneu- 
10 tralised amino and acidic groups. By the inclusion 
of the amino acid reduction of solution viscosity 
is effected and gelling inhibited, particularly of 
aqueous alcoholic solutions. 
We have newfound that these advantages can 
/5 also be obtained through the inclusion of urea in 
the solution. 

Before continuing with a description of the pre- 
sent invention, we would explain that it is not no- 
vel per se to include urea in a composition com- 
20 prising an aluminium antiperspirant compound. 
Three patent specifications mentioned in the 
search report which disclose the inclusion of urea 
In a composition comprising an aluminium an- 
tiperspirant composition are referred to below. 

^ In US-A 2 814 584 there is described an antiper- 
spirant composition comprising in combination 
an aqueous solution of a zirconium or hafnium 
salt of a strong monobasic mineral acid, a basic 
aluminium compound and urea. The basic alumi- 
nium compound and the urea act as buffering 
agents to bring the pH of the solution of the zirco- 
nium or hafnium salt to a value which renders it 
safe for antiperspirant usage. The urea is present 
^ in an amount of 5 to 50% by weight of the compo- 
sition on an anhydrous basis and sufficient to 
prevent gelling of the composition. 

In US-A 3 211 620 there is described a composi- 
tion comprising neomycin, a nitrogen-containing 
40 organic compound which normally tends to inac- 
tivate neomycin upon ageing in an aqueous me- 
dium at elevated temperatures and a soluble alu- 
minium compound in an amount to inhibit such 
inactivation. The composition can also include 
45 from 0.1 to 5% by weight of urea to reduce corro- 
sion or discolouration upon the ironing of cloth- 
ing fabric due to the application of an aluminium 
astringent compound. 
In FR-A 2303527 there is described a method 
so of making an antiperspirant composition in pow- 
der form which comprises spray drying an 
aqueous solution of a mixture of urea, aluminium 
chloride and aluminium chlorhydrate. Inclusion 
of the urea reduces skin irritation caused by the 
55 aluminium compounds. 

According to the present invention therefore 
there is provided an antiperspirant composition 
comprising an aqueous solution of a basic alumi- 
nium chloride, bromide, iodide or nitrate having 
60 an aluminium to chloride, bromide, iodide or ni- 
trate molar ratio of from 6.5 to 1 .3:1 which solu- 
tion contains polymeric hydroxyaluminium spe- 
cies derived from the basic halogenlde or nitrate 
of a size greater than 100 Angstroms within which 
65 there is contained from 2 to 80% by weight of the 
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total aluminium, and which solution also contains 
urea as a gelation inhibitor. 

The amount of the urea included in the 
aqueous solution, which may be an aqueous al- 
coholic solution, of the basic aluminium com- 
pound is preferably such that the aluminium to 
urea molar ratio is from 20:1 to 1:10. The amount 
of urea necessary to substantially inhibit gelation 
will depend on the concentration of the basic alu- 
minium compound in the solution and on the 
amount of any alcohol present, the higher con- 
centrations of the basic aluminium compound 
and/or alcohol requiring the use of greater 
amounts of urea. 

The basic aluminium compound preferably has 
an aluminium to chloride, bromide, iodide or ni- 
trate molar ratio of from 4 to 1.3:1. more particu- 
larly to 2.5 to 1.6:1. 

The weight of aluminium in the species having 
an effective diameter above 100 Angstroms is 
preferably from 5 to 60% of the total aluminium. 

The aqueous solution of the active antiperspi- 
rant agent comprising the higher polymeric spe- 
cies as defined, may, if desired, be evaporated to 
concentrate the solution or it may be dried to give 
a solid hydrated material. As with ordinary alumi- 
nium chlorhydrate, for example, drying condi- 
tions which lead to both the loss of water of con- 
densation and hydrochloric acid should be avoid- 
ed as these may lead to irreversible degradation 
of the basic aluminium compound. Any suitable 
method of drying may be used, spray drying 
being a particularly useful method. The spray dry- 
ing method described in US Patent No. 3 887 692 
may be employed. The solid material may be 
ground or milled as required. Drying should be 
effected in such manner as to give a product 
having a water content consistent with the 
following empirical formula: 

Al2(OH)6.aXa * nHjO • (urea)„ 

where X is CI, Br, I or NO3, a is from about 0.31 to 
1.5, n is from about 0.3 to 8, preferably 0.3 to 4, 
and m indicates the amount of urea and is prefer- 
ably about 0.1 to 20. 

The compositions of the invention may be 
made by dissolving the urea in the solution of the 
basic aluminium compound containing the poly- 
mericspeciesgreaterthan 100 Angstroms prepar- 
ed as described in the first application referred to 
above. Alternatively the urea may be included in 
a solution made up from the poweder obtained 
by drying the solution prepared according to the 
said first application referred to above. A further 
method is by dissolving the solid, urea-contain- 
ing antiperspirant compounds described in the 
preceding paragraph in water or a water-alcohol 

mixture. . . 

The compositions of the invention compnsmg 
the basic aluminium compound and urea may 
contain up to 75% by weight of a C1-C3 aliphatic 
alcohol. These aqueous alcoholic compositions 
preferably contain ethanol, propanol, isopropa- 
nol or a mixture thereof as the alcohol. The basic 



aluminium compound is desirably present in the 
aqueous or aqueous alcoholic solution In a con- 
centration within the range 1 to 25% by weight. 
The antiperspirant composition of the inven- 

5 tion may be applied to the skin in various known 
ways. Thus the aqueous solution may be applied 
from a pump spray applicator or from a roll-ball 
applicator. Conventional ingredients may be in- 
cluded in such compositions, for example, per- 

10 fume (usually from 0.1 to 2% by weight) or thicke- 
ner (usually 0.1 to 5% by weight). 

The following Examples Illustrate the invention. 
Percentages are by weight. 

IS Examples 1 and 2 

A spray dried antiperspirant powder was made 
according to Example 2 of the first application re- 
ferred to above. According to this Example alumi- 
nium chlorhydrate having an AI/CI molar ratio of 

20 2.04 and a water content of 18.5% was dissolved 
In delonised water to give a 10% w/w solution. 
This solution was heated In 1 litre screw-cap 
glass bottles to 97-lOOX over 10 hours and then 
held at this temperature for a further 38 hours. 

25 The resulting solution was cooled to room temper- 
ature and found to contain 23.9% of the total alu- 
minium as polymers exceeding 100 Angstroms in 
effective diameter. The solution was then spray 
dried in a co-current spray drier using inlet and 

30 outlet temperatures of 250°C and 95 respectiv- 
ely. The powder had an AI/CI molar ratio of 2.14 
and a water content of 14.3%. Aqueous alcoholic 
solutions of this material and urea were made up. 
They were prepared by mixing ethanol with the 

35 powder to form a slurry to which was added the 
urea followed by the water. The amounts of the 
ingredients used are indicated below. 
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Antiperspirantpowder 


10 
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Ethanol 
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Urea 


15 


10 


Distilled water 


35 
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In each case the urea prevented gelation of the 
solution. 

Examples 

An aqueous solution of the antiperspirant ma- 
terial used in Examples 1 and 2 was made by dis- 
solving 15 parts of urea of water after which 20 
parts of the antiperspirant powder were stirred 
In. The urea prevented gelation of the solution. 

Example 4 

1 20 g of urea were dissolved in 2 kg of the treat- 
ed solution made according to Example 9 of the 
first application referred to above. According to 
this Example 140 kg of an aluminium chlorhydrate 
solution (Rebels "Chlorhydrol") having an AI/CI 
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ratio of 2.09 was diluted with '560 litres of deioni- 
sed water at 45 °C and stirred and heated to 120X 
in a stainless steel reactor over 3.75 hours. 

Stirring and heating at this temperature was 
maintained for a further 5.5 hours before cooling 
rapidly to 70 °C and more slowly to ambient tem- 
perature. The resulting solution was found to 
contain 30.6% of the total aluminium as polymers 
greater than 100 Angstroms in effective diame- 
ter. The treated solution containing the urea was 
dried in a cocurrent spray drier using inlet and 
outlet temperatures of 250"C and 95'C, respecti- 
vely. The resulting powder had the following em- 
pirical formula: 

Al2(OH)5.,Clo^(H20)o.4("'ea)„ 

A further sample of the treated solution to 
which no urea had been added was similarly 
spray dried to give a powder having the empirical 
formula: 

AW0H)5.,CUH20),5 

Solutions of these powders in aqueous alcohol 
having the same aluminium concentration were 
prepared from the following ingredients: 



% % 


Powder containing urea 


20 




Powder not containing urea 




15 


Water 


60 


65 


Ethanol 


20 


20 



The solutions were prepared by mixing the et- 
hanol with the respective powder to form a slurry 
to which was added the water. Stirring was main- 
tained throughout the process. 

The solution obtained using the powder con- 
taining urea showed no sign of gel formation af- 
ter 1 week whereas the other solution had gelled. 



Claims 

1. An antiperspirant composition comprising 
an aqueous solution of basic aluminium chloride, 
bromide, iodide or nitrate having an aluminium to 
chloride, bromide, iodide or nitrate molar ratio of 
from 6.5 to 1.3:1 which solution contains polym- 
eric hydroxyaluminium species derived from the 
basic aluminium halogenide or nitrate of a size 
greater than 100 Angstroms within which there is 
contained from 2 to 80% by weight of the total 
aluminium, and which solution also contains urea 
as a gelation inhibitor. 

2. An antiperspirant composition as claimed in 
Claim 1 wherein the amount of urea is such that 
the aluminium to urea molar ratio is from 20:1 to 
1:10. 

3. An antiperspirant composition as claimed in 
Claim 1 or Claim 2 wherein the solution is an 
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aqueous alcoholic solution comprising a Ct-Cg 
aliphatic alcohol In an amount up to 75% by 

weight. 

4. An antiperspirant composition as claimed in 
any of the preceding claims comprising from 1 to 
25% by weight of the basic aluminium compound. 

5. A solid antiperspirant composition produc- 
ed by drying the aqueous composition claimed in 
Claim 1 or Claim 2 and having the empirical for- 
mula: 

A^OHj^aXa" nH20«{urea)m 

where X is CI, Br. I or NO3, a is from 0.31 to 1 .5, n is 
from 0.3 to 8, and m indicates the amount of urea. 

Patentanspruche 

1. Antischweissmittel bestehend aus einer 
wassrigen Ldsung eines basischen Aluminium- 
chlorides, -bromides, -jodides oder -nitrates mit 
einem Aluminium zu Chlorid, bzw. Bromid bzw. 
Jodid bzw. Nitrat Molarverhaitnis von 6,5-1,3:1, 
wobei die Losung polymeres Hydroxyaluminium 
enthalt, abgeleitet von dem basischen Alumini- 
umhalogenid oder -nitrat von einer Grosse gros- 
ser als 100 A worin 2-80 Gewichtsprozent des Ge- 
samtaluminiums enthalten sind, und wobei die 
Ldsung auch Harnstoff als Gelierungsinhibitor 
enthalt. 

2. Antischweissmittel gemass Anspruch 1, in 
welchem die Harnstoffmenge derart. 1st, dass 
dass Aluminium zu Harnstoff Molarverhaitnis 
20:1-1 :10betragt. 

3. Antischweissmittel gemass Anspruch 1 
Oder 2, bei welchem die Ldsung eine wassrige al- 
koholische Ldsung mit einem C)-C3aliphatischen 
Allcohot in einer Menge bis zu 75 Gewichtsprozent 
ist. 

4. Antischweissmittel gemass einem der vor- 
gehenden Anspruche enthaltend 1-25 Gewichts- 
prozent der basischen Aluminiumverbindung. 

5. Festes Antischweissmittel hergestellt durch 
Trocknen des wassrigen Mittels gemass An- 
spruch 1 Oder 2 und mit der empirischen Formel: 

Al2(OH)B.aXa-nH20.(Harnstoff)m 

in welcher X CI, Br, J oder NOa bedeutet, a 
0,31 -1 ,5 betragt, n 0,3-8 betragt und m die Menge 
an Harnstoff anzeigt 



Revendications 

1. Composition antiperspirante comprenant 
une solution aqueuse d'un chlorure, bromure, io- 
dure ou nitrate d'aluminium basique ayant un 
rapport molaire de Kaluminium au chlorure, bro- 
mure, iodure, ou nitrate allant de 6,5 a 1,3:1, solu- 
tion qui contient une espece d'hydroxyaluminium 
polymerique d^rivee de Thalogenure ou nitrate 
d'aluminium basique d'unetaille superieure h 100 
Angstrom dans laquelle se trouve de 2 i 80% en 
poids de Taluminium total, solution qui contient 
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6galement de I'uree comme inhlbiteur de g6lifi- 

cation. . , 

2 Composition antlperspirante selon la reven- 
dication 1 oCi la quantit6 d'uree est telle que le 
rapport molaire de raluminlum a I'uree est de 

20:1 a 1:10. , , 

3. Composition antlperspirante selon la reven- 
dication 1 ou ia revendication 2, ou la solution est 
una solution alcoolique aqueuse comprenant un 
alcool aliphatlque en C, a C3 en une quantite allant 
jusqu'^75%enpoids, 

4. Composition antlperspirante selon I une 
quelconque des revendications pr6c6dentes. 



IS 



comprenant de 1 d 25% en poids du compos6 
d'aluminium basique. , 

5. Composition antlperspirante solide produite 
en sechiant la composition aqueuse selon la re- 
vendication 1 ou la revendication 2 et ayant la for- 
mule brute: 

Al2(OH)6.aXa-nH20.(uree)m 

oCi X represente CI, Br, I ou NOg, a vaut de 0,31 a 
1,5, n vaut de 0,3 a 8, et m Indique la quantite 
d'uree. 
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